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(54) KOMH03HL4HH XTIAflAFEHTA (BAPHAHTU) 

(57) 

npeflnoKena KOMno3ML^n« xnaflareHTa, 
coflepwamaa xnaAareHT m 

noBepxHocTHO-aKTMBHbiM areHT. B KanecTBe 
noBepxHOCTHO-aKTii b Horo areHTa KOMno3Hi4km 
CQflep)KMT npon3BOAHoe M3o6yTaHa c 
ra/ioreHcoflep>Kai4WMM opraHnnecKHMM 
3aMecTMTenHMM c6u\eu 4>opMynbi Hal C 

[C(Ri) n(R2)m( oR3)p]2 CF (Ri),(OR3) q . me Hal 
= F, CI, Br, I, H; R, = - OCH^CFzCF^H, 
-OC kH2k+i; R2 = -OCH2(CF2CF2)kH 1 
-OC k H2k + i t 
-CH 2 (CF 2 CF2) k H, 

-CkH2k+i. -(CH 2 )nC >c F2k+i; n = 0 - 3; m = 0 
-3;l = 0- 2;q = 0-2;k=1-8, p = 0 

- 3, MHM HOHa3<t)Hp MeTaHTpMKap60HOBOM 

KMcnoTbi HecMMMBTpuMHOM CTpyKTypbi o6u\eu 
cJxjpMynbi: Hal C [C (R'-iR^RyitC 
(R'lR^R'ajjfc (R'^RV,)] , rfl e Hal = F, CI, 
Br, I, H; R'1 = R' 2 = R3 -OC n H2n+ii 
-OCH 2 (CF 2 CF 2 ) n H, -©(CH^nCnF^,, n = 1 - 



0(CH 2 ) n CkF2k+i; R3 = 



8, npw ycnoBMM, wto xoth 6bi oamh R' 
OTnuMaera ot ocTanbHbix, wrm npon3BOAHoe 
ranonflu poBax Hbix 30m poB <})Toponect)MHOB M 
cnnpTOB o6u^eM (fcopMynw: RfC^-nHalkJOR", 
r fl e Rf = (C^H^HalpJH, r fl e R" = (CH^iH, 
C(CH 3 )kH3^; Hal = F, CI; n = 2; m = 1 - 3; 
p = 1 - 2m; I = 1 - 4; k = 2, mjw civiecb stmx 
coeflnHeHMM b 344>£kthbhom KorumecTBe. B 
KawecTBe xnaAareHTa KOMno3Hi^Mfl coflepaoiT no 
MeHbiuefi Mepe oaho coeflMHeHne, Bbi6paHHoe M3 
rpynnw, BKnjonaiomevi AHxnopAMcfcTopMeTaH, 
1,1,1 ,2-TeTpact)Top3TaH, 

MOHOXJlOpAMC^TOpMeTaH, 

AMXJiopMOHo4>TopMeTaH, 1 oaiop 

-1,1 -AM<tJT0p3TaH, 1 , 1 -AMC}>TOp3TaH , 

1,1,1 ,2-TeTpat}>Topxjiop3TaH, neHTacJrropsTaH, 
Tpnc}3TopMeTaH, OKTacjjTopt^M Kno6yTaH , 
OKTacJjTopnponaH, nponaH, M3o6yTaH mjim mx 
cwecb. TexmmecKMM pe3ynbTaT - yMeHbweHMe 
3HepronoTpe6neHMfl xortoAM/ibHoro arperaTa, 
noBbiujeHMe m3hococtomkoctm nopiUHeBOM napbi 
xonoAvi/ibHoro arperaTa m noBbiiueHMe 
3<Jx^ktwbhoctm b paooTe KOMnpeccopa. 4 c. M 
20 3.n. (p-nw, 4 Ta6n. 



<N 
O 

CO 

<r> 

CD 



-1- 



0) 
CO 




19) RU (1) 2 161 637 ( ) C2 

(51) int. ci. 7 c 09 K 5/04 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



( 12 > ABSTRACT OF INVENTION 



7i 
C 

ro 



(21), (22) Application: 99104064/04, 26.02.1999 

(24) Effective date for property lights: 26.02.1999 

(46) Date of publication: 10.01.2001 

(98) Mail address: 

125299, Moskva, ul. Klary Tsetkin, d.5, 
kv.129, Beljaevu AJu. 

(54) COOLANT COMPOSITION (VARIANTS) 

(57) Abstract 

FIELD: refrigeration industry. SUBSTANCE: 
described is coolant composition comprising 
coolant and surfactant Surfactant is 
isobutane derivative with halogen-containing 
organic substituents of general formula: 

hJ C tC<R i > n <R 2 > i| <OR 3 > p l 2 CrCR i > i <OR 3 ) Q . *her. i« 



, = o+z;v = i*e;p = 0*3; 

or methane tricarboxylic acid nonaester of 
unsymmetrical structure of general formula: 

HaX C IC<RV R 3 > " C<R iV3 > " C<Il l R 2V 3 '*' ,W " r 
Hal = F,CI.Br,J,H. R L = R 2 = R 3 = -°«« Zn4l ' 
-00. 2 <CF 2 CF 2 ^«.-0<CH 2 > n C n F 2wl ,n = 1«, 

provided that at least R' is other than 
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defined above, or derivative of halogenated 
ethers of fluorolefins and alcohols of 
general formula: 

R l C<H Z-n H *V OJl ~' Wher * ln = <C « H 2»-p HaI p >H ' 
Nhe« in *" = <« 2 > 1 «' C<CH 3 > vVk' HaI = 

n = z;» = 1t3; p = i+z:i = 1+4; v = z 

or mixture of said compounds in effective 
amount Coolant includes at least one 
compound selected from group consisting of 
dichlorodifl uoromethane, 
1,1,1 ,2-tetrafluoroethane, 
monochlorodifluoromethane, 
dichloromonofluoromethane, 
1 -chlorine- 1 ,1-difluoroethane, 
1 , 1 -difluoroethane, 1.1,1,2- 
tetrafluorochloroethane, pentafluoroethane, 
trifluoromethane, octafluorocyclobutane, 
octafluoropropane, propane, isobutane, or 
mixture thereof. EFFECT: lower power 
consumption or refrigerating plant, higher 
wear resistance of piston pair of 
refrigerating plant and greater efficiency 
of compressor operation. 25 cl, 31 ex, 4 tbl 
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H3o6peTeHMe othocmtch k cocTaBy 
xnaAareHTa, npeAHa3HaMeHHoro nna 
npMMeHeHMfl b xonoAMnbHQM o6opyAOBaHMM 
(6biTOBbie m ToproBbie xonoAMnbHMKM, 
pe4>pn>KepaTOpbi m KOHAMi4MOHepw 

TpaHcnopTHbix cpeACTB, npoMbimneHHoe 
xonoflwnbHoe ooopyAOBaHMe n T.n.) 

KoH(t>epeHi4vifl OOH no OKpy>Ka»oLqeM cpef\e b 
Pno-fle->KaHeMpo b MKme 1992 r. Bbwennna 
mooajibHoe noTenneHMe ksk Han6onee onacHbttf 

MCTOMHMK 3K0n0rVNeCKOrO B03fletlCTBMfl. 

rioaTOMy qahom M3 BajKHBMLUMX npo6neM 
coxpaHeHMfl 3KonorviM 3eMnn ABnaeTca 
yMeHbiijeHMe noTpe6neHMfl SHepniM (noBbituewMe 
Kflfl) pa3nnHHbiMM arperaTaMM n ManiMHaMM m, 
cooTBeTCTBeHHo, yMeHbiueHMe BpeflHbix 
Bbi6pocoB ot npoflyKTOB cropaHMfl ABMraTeneM, 
TeruioBboc aneicrpocTaHiyiM m t.a. 

B CBH3M C 3TMM ctomt 3aflaMa yMeHblUeHMfl 

noTpe6neHM« SHeprviM xo/iOAnnbHbiMM 
arperaTaMM KaK ywe HaxoA*mnMncfl b 
sKcnnyaTaL^MM, Tax m cepuMHO BbinycxaeMbiMM m 
pa3pa6aTbiBaeM biMM . 

Bojibwan qacTb xonoAMnbHOM tbxhmkm 
(6biroBbie xonoflMnbHHKM, ToproBoe 
xonoAnnbHoe o6opy AOBa hm e , npoMbiiuneHHbiM 
xojioa m T.n.) Hanp«Myio CB«3aHa c 
noTpe6neHneM sneinposHeprMM. 

Apyraa nacrb xonoAMnbHoii tcxhmkm 
(pe$pM>KepaTopbi m koha h l^m oh epbi 

TpaHcnopTHboc cpeACTB) mo>k©t noTpeonnTb 
SHepniK) HenocpeACTBeHHo ot ABMraTenefi 
BHyTpeHHero cropaHM*, pa6oTa KOTopwx CB«3aHa 
c Bbi6pocoM Beu^ecTB, snufltoLAMx Ha rno6a/ibHoe 
noTenneHne m, b nepByio wepeAb, - C0 2 . 

XonoAMnbHbifl arperaT coAep)KMT KOMnpeccop 
c nopiUHeBofi napoM, tab npoMCXOAMT 
KOMnpeccufl napoB xnaAareHTa. 

YMeHbiuMTb noTpe6neHMe SHeprviM 
xonoAunbHbiM arperaTOM mo>kho pa3HbiMH 
nyTHMM, HanpMMep nyTeM noBbuueHMH 
3c}xt»KTviBHOCTM paoorbi KOMnpeccopa. 

H3BecTHa KOMno3nm«i xnaAareHTa (naTem- 
EHB N 784090, C 09 K 5/04), npeAnoKeHHa* flna 
3aMeHbi He6e3onacHoro b OTHoiueHUM 030Ha 
xnaAareHTa R-12 (CF 2 CI 2 

AM(t>TopAMxnopMeTaH), coAepacamaa cooctBeHHO 
xnaAareHT R-134a (CH 2 FCF 3 
1,1,1, 2-TeTpac})Top3TaH) , a Taxwe 

nonMBajieHTHbiM cnupT, HanpMMep 

STMneHrnMKO/ib, CM33Ky (na6pnKaHT), HanpMMep 
Tonyon, m noBe pxHocrHo-aKTu bh w m areHT - 
cJxxxfcopopraH unecKM m ac(5Mp, BbinycKaeMbifi noA 

TOBapHbIM 3HaKOM "NIKKOL". 

OAHaxo BnwflHMe stom KOMno3M4iin 
xnaAareHTa Ha noTpe6neHne 3HeprviM 
xonoAwnbHbiM arperaTOM aBTopaMM 
M3o6peTeHM« no naTeHry EFIB N 784090 He 

OTMBMeHO. 

Han6onee 6jim3KOM no TexHMMecxoM 
cyujHocTvi k npeAnaraeMOM nBnneica B3$rraj? 

H3MM 3a npOTOTMn M3BeCTHa51 KOMn03ML4Hfl 

xnaAareHTa (naTeHT US N 5792383, 252-068), 
KOTopa* coAepsoiT xnaAareHT b bma© 
ranoMAMpoBaHHoro yrneeoAopoAa, cMa3Ky, 
HanpMMep HacJrreHOBoe mhh anKMn6eH30MHoe 
Macno, m noBepxHOCTHO-aKTMBHbiH areHT, 
HanpMMep <J)TopopraHMHecKMM 3<t>Mp (F-430, 
431). 

3Ta KOMno3Mi4M5i o6ecneMMBaeT yMeHbuieHMe 
noBepxHocTHoro HaTJweeHMfl Me«Ay MacnoM m 
xnaAareHTOM, wto o6nemaeT B03BpaT Macna b 
KOMnpeccop. 

TaKMM 06pa3OM, 3CjxJ>eKTMBHOCTb pa6oTbi 

xonoAMnbHMKa b stom cnynae AOCTviraeTCfl 3a 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



CM8T yAaneHMfl c noBepxHOCTM 
Tennoo6MeHHMKoa KOMnpeccopHoro Macna, 
yHOCMMoro M3 KOMnpeccopa c noTOKOM 
i^MpKynMpyiou^ero b arperaTe xnaAareHTa m 
oca^flaKDinerocfl Ha Tennoo6MeHHbix 
noBepxHOCTflx (McnapMTena, KOHAeHcaTopa). 

OAHaKO BnMflHMB 3TOM K0Mn03ML(MM 

xnaAareHTa Ha noTpe6neHMe sHeprviM 
xonoAMnbHWM arperaTOM He M3BecTHO. 

OcHOBHan TexHMMecxafl 3aAaHa, Ha peaieHne 
KOTopoM HanpaBneHo HacTonu^ee M3o6peTeHMe, 

3aKJ1K>HaeTCH B C03AaHMM KOMn03ML(MM 

xnaAareHTa, nosBonjirau^e^ yMeHbiuMTb 
3HepronoTpe6neHMe xonoAMnbHbiM arperaTOM 3a 
cneT o6ecneMeHMfl moamc^mioumm BHyTpeHHeM 
noBepxHOCTM KOHCTpyxuMOHHbix MaTepManoB 
KOMnpeccopa nyTeM o6pa30BaHMfl 
BbicoKOMoneKynwpHbix (JrropopraHMHecKMX 
nneHOK, oco5eHHO Ha ynacTKax noBepxHOCTM, 
oTnMMatoiAMxcn aneiapoHHOM HeoAHopoAHocTbK), 
HanpMMep, b 30Hax a©4>©kthom KpMCTannMH ecxoM 
CTpyioypbi, KOHL^eHTpaTopoB HanpR)KeHM« m T.n. 

flpyraa 3aAaMa coctomt b pacuiMpeHMM 
apceHana KOMno3ML4MM xnaAareHTa, npMroAHbix 
Ann Mcnonb30BaHMfl b SKcnnyaTMpyeMOM 
xonoAMnbHOM TexHMKe 6e3 KOHCTpyKi4MOHHbix 

H3MeHeHMM. 

OcHOBHbiM TexHM necKM m pesynbTaTOM 
npMMeHeHM^ npeAnaraeMOM KOMno3ML4MM 
flBnneTcn yMeHbiueHMe 3HepronoTpe6;ieHMfl 
xonoAMnbHoro arperaTa. 

flpyrMM pe3ynbTaTOM ABnfleTCfl noBbnueHMe 
m 3HOCOCTOM KOCTM nopiuHeBOM napbi 
xonoAMnbHoro arperaTa m noBbiiueHMe 
3c{xt)eKTMBHOCTM pa6oTtd KOMnpeccopa. 

flnn peujeHM* nocTaBneHHbix 3aAan 
npeAno>KeHa KOMno3Mi^Mfl xnaAareHTa, 
BKJiraMawiiia^ coocTBeHHO xnaAareHT m 
noBepxHocTHo-aKTMBHbiM areHT, KOTOpafl 
cornacHo m 3o6peTeH m 10 b KanecTBe 
noBepxHocTHo-aKTMBHoro arem-a coAepjKMT no 
MeHbLueM Mepe oaho npoM3BOAHoe M3o6yTaHa c 
ranoreHcoAepKaujMMM opraH mm ecxM mm 
3aMecTMTennMM ooujefl <}x»pMy/ibi 

Hal C [C (Ri)n)(R2)m(OR 3 )ph CF(Ri) b (OR 3 ) q , 

rAe Hal = F, CI, Br, I, H, 

R 1 = -OCH2(CF2CF2)kH, -OC k H 2 K+ii 

R 2 = -OCH^CF^F^iqH, "OC^H^+i, 
-0(CH2)n CkF2k+1j 

R3 = -CH^CF^F^kH, -CkH 2k+1 , 
-(CH zJnCkFac+i, 

n = 0-3;m = 0-3;p = 0-3;l = 0- 
2; q = 0 - 2; k = 1 - 8, 

MnM HOHa3C^Mp MeTaHTpMKapOOHOBOM 

KMcnoTbi HecMMMeTpMMHOM CTpyioypbi o6L^eM 
<Jx>pMynbi: 

Hal CfCfRSR^R's)] 
[C(R' l R' 2 R , 3 )][C(R' 1 R' 2 R l 3)]f 

rAe Hal = F, CI, Br, I, H, ' 

R'i, R*2. R3 «Bn«K)Tc« paAMicanaMM, 
Bbi6paHHbiMM M3 rpynnbi, BKn k>m aw me m 

-OCnH^L-OCr^CCF^F^nH, 
-0(CH2) n CpF^!, 

n = 1-8, npM ycnoBMM, wto xoth 6w oamh R' 
OTnMMaeTcn ot ocTanbHbtx, 

MnM npoM3BQAHoe ranoMAMpoBaHHboc ac^npoB 
c|)ToponecJ)MHOB m cnvipTOB oOu^evi $opMynbi: 

RfCCHz^HalOOR", 

rAeR f = (C m H 2nvp HaI p )H i 

R" = (CH2),H, C(CH 3 ) k H3^; Hal = F, CI; n 
= 2; m = 1 - 3; p = 1 - 2m; I = 1 - 4; k = 2, 

MAM CMeCb 3TMX COeAMHeHMM B dCfX^eKTMBHOM 

KonMMecTBe. 
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KoMno3Mi4vm xnaAareHTa moxqi 6biTb 
npuroTOBneHa npn cjieayioineM cooTHOUjeHHn 
KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTHBHbifi areHT - 0,001 - 10,0 

XnaAareHT - OcTanbHoe 

KoMno3MMMfl xnaAareHTa MoweT 
flononHMTenbHO coAepwaTb coeAMHeHMe o6u^eM 
4>opMyjibi 

H(CF2) 2 nCH 2 OH, 

r^e n = 1 - 8, b ac(x})eKTMBHOM KonimecTBe. 
KoMno3HUMfl xnaAareHTa mo)K8T 6biTb 
npMroTOBneHa npw cneAyioujeM cooTHOweHMM 

KOMnOHSHTOB , MaC.%! 

noBepxHOCTHO-aKTWBHbifi areHT - 0,001 - 10,0 

flOnOJlHMTeJlbHbl& KOMnOHGHT - 0,001 - 10,0 

XnaflareHT - OcTanbHoe 

B KanecTBe co5cTBeHHO xnaAareHTa 
KOMno3ML4Mfl coflep^T no MeHbiuefi Mepe oaho 
coeflMHeHne, Bbi6paHHoe M3 rpynnw, 
BKniOMaioi^eii AnxnopAHc|DTopMeTaH (CF 2 C1 2 - 
R-12), 1,1,1,2-TeTpact>Top3TaH (CH 2 FCF 3 - 
R-134a), MOHOxnopAM(})TopMeTaH (CCIF 2 H - 
R-22), AHXJiopMOHOCt>TopMeTaH (CCI 2 FH - 
R-21), 1-xnop - 1,1-flM(t>Top3TaH (C 2 CIF 2 H 3 - 
R-142b), 1,1-AM+Top3TaH (CF 2 HCH3 - 
R-152a), 1,1,1.2-TeTpact>Topxjiop3TaH 
( cp 3CFCIH - R-124), neHTa+TopsTaH 
(CHF 2 CF3 . R-125), Tpn4)TopMeTaH (CF 3 H - 
R-23), oKTa4)Topm4Kno6yTaH (C 4 F 8 - R-318c), 
oKTa<4>TopnponaH (CF 3 CF 2 CF 3 - R-21 8), 
nponaH (C 3 H 8 - R-290), M3o6yTaH 
(2-Me-rnnnponaH -(CH 3 ) 3 CH -R-600a), mjim hx 

CM6Cb. 

KoMno3HLiw* xnaAareHTa MO>KeT 

AOnOJIHMTenbHO COAepttaTb aHTMKOpDOSMOHHyK) 

npucaAKy n/nnn cMa3biBaK>mMM areHT 
(na6pnKaHT). 

CymHOCTb M3o6peTeHMfl 3aicnioHaeTCfl b tom, 
mto sKcnepuMeHTanbHbiM nyrewi 6binn 
noAo6paHbi BbiuueyKasaHHbie 4)TopopraHMHecKMe 
coeAMHeHun b KasecTBe 

noBepxHocTHO-aKTHBHoro areHTa m wx 
acfccfceKTMBHoe coAep)KaHMe b npen^araeMoii 
KOMno3Mi4MM xnaAareHTa, KOTopwe o6pa3ytoT Ha 
Tpymwxcfl noBepxHocTJix Kownpeccopa 
aconb3Koe n npoMHoe noKpwTMe. 

M3MeHeHne xapaKTepMCTMK noBepxHOc™ 
KOHCTpyici4MOHHbix MaTepwanoB, npuwieHneMbix b 
cocTaBe xonoAnnbHoro o6opyAOBaHwa, cBR3aHo 
c o6pa30BaHMewi cJ)TopopraHMMecKMX 
BbicoKOMoneKynyipHbix ruieHOK, oco6eHHO Ha 
yqacTxax noBepxHOc™, oTHMMaiOLUMXCfl 
snexTDOHHOv^ HeoAHopoAHOCTbK), Hanpuwiep b 
30Hax Aec(DeKTHOM KpMCTannwMecKOM cTpyxrypbi, 
KOHL^eHTpaTopoB HanpjweHMfi u T.n. 

TexHMHecKMM pe3ynbTaT, peanM3yeMbirt 
HacTOfli^MM M3o6peTeHneM, 3aioiK>MaeTCfl b 
npnA^HMH noBepxHOCTSM nopiUHeBofi napw 

KOMPpeCCOpa aHTMCjDpH KLJVIOHHblX CBOMCTB U 
nOBbfLUeHHOM M3HOCOCTOWKOCTM , 4T0 tlpMBOAMT K 
nOBblUJeHMK) 34xt>eKTMBHOCTM paooTbi 

xonoAwnbHoro arperaTa m ywieHbiueHMK) 

3HepronoTpe6neHnn. 

<t>TopopraHM Hecxvi e npon3BOAHbie M3o6yTaHa 

o6i^eM <}>opMynbi 

Hal C [C (Ri) n (R2)m(OR3)pk CF(R0i, (ORa) q . 

rfle Hal = F, a, Br, I, H, 

R<\ = -OCH2(CF 2 CF 2 ) k H, -OCkH 2k+1 , 

R 2 = -OCH^CFzCFzkH, -OC k H 2k+ i, 

-0(CH 2 ) nCkF2k+1| 

R 3 = -CH 2 (CF 2 CF 2 ) k H, 

-(CH 2 ) n C k F 2k+1 , 



n = 0-3;m = 0-3;p=0-3;l = 0- 
2; q = 0 - 2; k = 1 - 8, 

nonynaKJT nyTeM B3auM0AeMCTBM* 
nep*Top6yTH/ieHa c cootb8Tctb y\ou\w m h 
cnnpTaMM-TenoMepaMM npn 10 - 180°C b 
5 npucyTCTBUM KaTanM3aTopa menoMHoro ™na npn 
cooTHOiueHMH peareKTOB 1:0,8 - 9:0,1 - 5 
cooTBeTCTBeHHO c nocneayioLUMM 

ra/ioMAnpoBaHMew no LjeHTpanbHOMy aTowiy 
yrnepoAa, BbiAeneHMewi m ommctkom i^eneBoro 
10 npoAyKTa. 

CnnpTbi - TenoMepw pp* ocymecTBJieHMa 
3ToPi peaxquM nonynaioT o6bNHbiM wieTOAOM 
nyTeM TenowiepM3amiM MeTaHona c 
TeTpacfcTopsTMneHOM b aBTOKnaBe. 
06pa3yK>i^y»ocfl npn stom CMecb otmptob - 
15 TenoMepoB pa3Ae^flK)T pa3roHKOH. 

CMHTe3 HOHa34)kipOB MeTaHTpMKapOOHOBOM 

KMcnoTbi HecuMMeTpMMHOii cTpyioypbi o6L^ew 
(bopwiynbi 

Hal C [C (R , iR , 2 R , 3)][C (R1RWUIC 

20 ( R, 1 R, 2R' 3 )], 

rAe Hal = F, CI, Br, I, H, 

R'i. R2. R , 3 flsnflWTCJi paAMKanaMM, 
Bbi6paHHhJMM m rpynnw, BKnwMaroaiefi 

-OCnH 2n+1 , -OCH 2 (CF 2 CF 2 ) n H, 
„ -0(CH2)nC n F 2n+ 1, 

n = 1 - 8, npw ycnoBMM, hto xota 6w oamh 
R' oTnkmaeTcn ot ocTaJibHbix, ocyLnecTB^flioT 
nyTewi B3anM0AeMCTBMa nepc}3TopM3o6yTiineHa 
co CMecbfo cooTBeTCTByiou^wx cnwpTOB 
pa3nnMHoro cTpoeHUfl npn cooTHOiueHvin 
30 peareHTOB 1:9:(2 - 5) m 90 - 150°C c 
nocneAywinnM BbmeneHneM i^enesoro npoAyxra, 
npuneM KonvmecTBO m xapaiaep 3aMecTMTenefi b 
Monexyne HOHa3(t>vipa onpeAenHtOTcn 
cooTHOiueHMeM cnnpTOB pa3nnMHoro CTpoeHMJi. 
npuBeAeHHbie npwMepw CMHTe3a 

35 cpTOpopraHMMeCKMX nOBepXHOCTHO-aKTHBHblX 

coeAMHeHMfi (areHTOB) hmkomm o6pa30M He 

OrpaHMMMBaiOT BCeX OCTaJlbHblX B03MO)KHbIX 

BapwaHTOB mx nonyneHiifl, icax np»Mbix n 
npoMe)KyTOMHbix, TaK m KOCBeHHbix, a 
MnntocTpwpyioT Tonbico HeKOTopwe us 
40 BO3M0>KHbix nyTew nx nonyMeHMfl. 

CyiMHOCTb M3o6peTeHMfl noflCHneTCJi 
npMMepaMM KOHKpeTHoro BbinonHeHMfl. 

nepeneHb McnonbsoBaHHbix 

nOBepXHOCTHO-aKTMBHbDC areHTOB Ha OCHOBe 

45 npoM3BOAHbix M3o6yTaHa npuBeAeH b Ta6nnue 1. 

B Ta6n^1^e 2 npuBeAeH nepeneHb 

MCnonb3OBaHHb0( nOBepXHOCTHO-aKTHBHblX 

areHTOB HOHascJjupoB MeTaHTpnicapobHOBOM 

KMCnOTbl HeCHMMeTpMMHOPl CTDyKTypbl. 

B Ta6nnMe 3 npuBeAeH nepeneHb 

50 MCnonb30BaHHblX nOBepXHOCTHO - aKTWBHblX 

areHTOB Ha OCHOBe npoM3BOAHbix 
rartoMAMpoBaHHbix s+mdob 4>Toponec})viHOB n 
cnnpTOB. 

B KanecTBe AononHMTenbHbix KOMnoHeHTOB 
(AononHHTenbHbix noBepxHOCTHO - aioviBHbix 
& areHTOB) Ha OCHOBe ct)TopnpoBaHHbix cnnpTOB 
6binn B3flTbi coeAMHeHMH, 3anjn4>poBaHHbie KaK 
M18 - M20, rae M18 - sto HCCF^^C^OH npn n 
= 1; M19 - to )Ke npn n = 5; M20 - to *e npn 
n = 8 - 

BbiiuenepeMMcneHHbie b Taonnqax i-J 
xnMnnecKMe coeflUHeHMfl nonynanw o6biMHbiMM 
npueMaMM xnMUMecxoro cuHTe3a. 

npHBefleHHwe b npuMepax KOHKpeTHbie 
KOMno3Hi4MM nonyMajiM npocTbiM cMeiunBaHneM 

MCXOAHbK KOMnOHeHTOB. 

ripuMep 1 

Sum npoBeAeHW ncnbrraHMfl 



>Kene3HOAopo>KHofi xonoAMnbHO-HarpeBaTenbHOM 
ycTaHOBKM BP-1M c ncnonb30BaHneM 
KOMno3kmnn, coAepjKamefi 95,5% (65% R18 + 
30% R142b + 5% R21) m 0,5% 
noBepxHocTHo-aKTMBHoro areHTa, inntpp - M5. 
TeMnepaTypa oKpywatomero Boamyxa 
cooTBeTCTBOBajia 26°C. YcTaHOBKa 
ncnbiTbiBanacb Ha pawn we oxna^qeHnfl B03Ayxa 
BHyTpn rpy30Boro noMemeHMH BaroHa ao +5°C. 

ripn ncnonb30BaHMn KOMno3Mi4MM xnaAareHTa 
(65% R18 + 30% R142b + 5% R21) 6ea 
noBepxHOCTHo-aKTMBHoro areHTa noTpe6nyieMafl 

MOlUHOCTb yCTaHOBKM BP-1M COOTBOTCTBOBa/ia 

23,4 kBt. ripn ncnonb30BaHnn KOMno3ML(MM 
xnaAareHTa c Ao6aBKOM M5 noTpe6n*eMaa 
MOU^HOCTb yMeHbLunnacb Ha 10% m 
cooTBeTCTBOBajia 21,0 kBt. 

npuMepu 2-31 npMB6AeHW B Ta6mi\e 4. 

Kax bhaho na 3TOM Ta6nMi4bi, npeAnaraeMbie 

KOMn03Ml4HM n03BOnfl(OT CymeCTBeHHO CHM3MTb 

pacxoA anexTposHepnin 6e3 M3MeHeHM* 

KOHCTpyKL^IM XOHOAM/lbHUKOB. 

OopMyna M3o6peTeHM«: 

1. KoMno3Mi4MH, cpAep>Kaii;afl xnaAareHT m 
noBepxHocTHO-aKTMBHbift areHT, omnMaKDinawcfl 
tbm, mo b KanecTBe nOBepXHOCTHO-aKTMBHOrO 
areHTa OHa coAepacMT no MeHbiueM Mepe oaho 
npon3BOAHoe M3o6yTaHa c 
ra/ioreHCOAepKau^MMH opraHWMecKWMM 
3aM9CTMTensiMM o6ii4ePt (Jx>pMynbd 

HaIC[C(R 1 )n(R2) m (OR3)p]2CF(R 1 ),(OR 3 ) qi 
TAe Hal = F, CI, Br, I, H; 
Ri = -OCH2(CF 2 CF 2 )kH, -OC k H 2k+ i; 
R 2 = -OCH 2 (CF 2 CF 2 ) k H, -OC k H 2k+1l 
-0(CH 2)nCkF2k+i; 

R 3 - -CH 2 (CF 2 CF 2 )kH, -C k H 2k+1 , 
-(CH 2) n C|cF2k+i; 
n = 0 - 3; 
m = 0 - 3; 
1 = 0-2; 
q = 0-2; 
k = 1 - 8; 
p = 0 - 3, 

B 3C|x£eKTVIBH0M KOJIMHeCTBe. 

2. KoMno3Mi4Mfl no n.1, 0TnMHaK>ina*c* TeM, 
mto OHa coAep)KMT cneAyKDi^ee cooth oiueH m e 
KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTViBHbJii areHT - 0,001 - 10,0 
XnaAareHT - OcraxibHoe 

3. KoMno3M4M« no n.1, OT/iMMaiou^aRcn TeM, 
mto OHa AononHMTenbHo coAepaoiT coeAMHeHMe 
o6u\en cjx^pMynbi 

HfCF^CHgOH, 
rj\e n = 1 - 8, 

B 3£}x£eKTMBH0M KOnMMeCTBe. 

4. KoMno3MLjiifl no n.3, OTnMMaiotnaflCfl TeM, 
mto OHa coAepxoiT cneAyfOLL^ee cooTHOLueHne 
KOMnoHeHTOB, Mac.%: 

riOBepxHOCTHO-axTviBHbiM areHT - 0,001 - 10,0 
flononHwrenbHUM KOMnoHeHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

5. KoMno3Mi4Hfl no n.1, OT/iMMaKDinaflcn TeM, 
mto b xaMecTBe xnaAareHTa OHa coa©p>kmt no 
MeHbuieu Mepe oaho coeAHHeHwe, BwSpaHHoe m 
rpynnbi, BKnwHaiomeM AnxnopAMc})TopMeTaH, 
1,1,1 ,2-TeTpa(t)Top3TaH, 
MOHoxnopAn4>TOpMeTaH, 

AMXnopMOHOC^TOpMeTaH , 

1 -xnop-1 , 1 -AHC^TopaTaH, 1 , 1 -A^TopaTaH, 
1,1,1 ,2-TeTpa<t)Topxnop3TaH, neHTacfcTopaTaH, 
TDMct)TopMeTaH, oxTa(J)TopmiKno6yTaH, 
oKTa(t)TopnponaH, nponaH, M3o6yTaH win mx 

CMeCb. 



6. KoMno3ML4Mfl no n.5, OTnnMaioii4a«cfl TeM, 
mto b xaMecTBe xnaAareHTa OHa coAepwMT cMecb 
AnxnopMOHOcf)TopMeTaHa, 
MOHOxnopAnqbTopMeTaHa m 

1 -xnop-1 , 1 -AHQ^TopaTaHa npn cneAyiomeM 
s cooTHOiueHMM KOMnoHeHTOB, Mac.%: 

flMXJlOpM0HOC})TOpMeTaH - 0 - 6 

MoHOXJiopAMM^TopMeTaH - 60 - 75 
1 -Xnop- 1 , 1 -AMCjrropaTaH - OcTanbHoe 

7. KoMno3ML^nfl, coAep>KaiAafl xnaAareHT m 
1Q noBepxHOCTHO-aKTMBHbiM areHT, OTnMHaiomaflca 

TeM, MTO B KaMecTBe nOBepXHOCTHO-aKTMBHOrO 

areHTa OHa coAepwMT no MeHbwetf Mepe oaho 
coeAHHeHwe HOHascfcupa MBTaHTpMKapooHOBOH 
KucnoTbi HecMMMeTpuMHOM CTpyiaypbi o6u\ev\ 
qbopMynbi 
15 HaiqCfRSR^R'a)] 

[C(R , iR' 2 R , 3 )l[C(R'iR , 2 R , 3)]i 

rAe Hal = F, CI, Br, I, H, ' 

R*1» R*2i R3 flBnaioTCfl paAMxanaMn, 
Bbi6paHHbiMki kt3 rpynnbi, BKntoMaKxueM 
20 -OC n H 2n+1 , -OCh^fCF^F^nH, 

-0(CH 2 ) n C n F 2n +i, rfle n = 1 • 8, npM 
ycnoBHM, mto xoTn 6w oahh R' oTnHMaeTCfl ot 

OCTaJlbHbDC, 

B 3C{xJ)eKTMBH0M KOnMMeCTBe. 

8. KoMno3ML4M5? no n.7, oTnwMawiqaflCfl tom, 
25 mto ona coAepwMT cneAyrotnee cooTHOiueHMe 

KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTMBHbiM areHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

9. KoMno3MHMH no n.8, OTnHMatoujaflcfl TeM, 
20 mto OHa AononHMTenbHO coAep>KMT coeAMHeHMe 

o6i4eM cfwpMynbi 
H(CF 2 ) 2n CH 2 OH, 
rAe n = 1 - 8, 

B 3(txt>eKTMBH0M KOHMHeCTBe. 

10. KoMno3ULi>4fl no n.9, oTnMMaroiAawcn TeM, 
35 mto OHa coAep>KMT cneAytomee cooTHOiueHMe 

KOMnoHeHTOB, Mac.%: 

rtoBepxHOCTHO-aKTMBHbiM areHT - 0,001 - 10,0 
flononHWTenbHbifl KOMnoHeHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

11. KoMno3ni4nn no n.7, OTnuMaroiAaflCfl TeM, 
40 mto b KaMecree xnaAareHTa OHa coAep)KMT no 

MeHbiueM Mepe oaho coeAfiHeHue, Bbi6paHHoe M3 
rpynnw, BKnKJMaiou^eM AnxxiopAMctJTopMeTaH, 
1,1,1 ,2-TeTpac|)TOp3TaH, 

MOHOXXIOpAHQbTOpMeTaH, 

AUxnopMOHoqbTopMeTaH, 

1-X/l0p-1,1-AHqbTOD3TaH, 1,1-AW})TOp3TaH, 

1,1,1 ,2-TeTpaqSTopxjTop3TaH, neHTaqbTopsTaH, 

TpMC|5TOpMeTaH, OKTac£)TOpL4HKJlo6yTaH, 

OKTacJ)TopnponaH, nponaH, M3o6yTaH mjim mx 
CMecb. 

5Q 12. KoMno3Mi^MR no n.11, OTnnMarau^a«c« 
TeM, mto b xaMecTBe x/iaAarehrra ona ccflepKHT 
CMecb AHXJiopMOHoqbTopMeTaHa, mohox/iop 
AM cjDTopMeTaHa m 1-xxiop-1,1-AnqbTop3TaHa npM 
cneAytoi^eM cooTHOUjeHMM KOMnoHeHTOB, Mac.%: 

flMXJ10pMOH04)TOpMeTaH - 0 - 6 

55 MoHOXJiopAM4>TopMeTaH - 60 - 75 

1-Xjiop-1,1-AM(|)Top3TaH - OcraribHoe 
13. KoMno3Mi4Mfl, coAepjKaiAaH xnaAareHT m 
noBe pxHocTH o-aKTM b hw m areHT, OTnMMajoti|aflc« 

TeM, MTO B KaMeCTBe nOBepXHOCTHO-aKTMBHOrO 

areHTa OHa coAep>KMT no MeHbiueM Mepe oaho 

60 npOM3BOAHOe ranOMAM DOBaHHbDC 3<}>MpOB 

0Toponecf)MHOB m cnMpTOB o6u^eM 0opMynbi 
R f C(H 2 ^Hal k )OR M , 
rAe = (C m H 2rTvp Halp)H; 
R" = (CHzJjH, C(CH 3 ) k H 3 ^ 
Hal = F, CI; 
n = 2; 



m = 1 - 3; 
p = 1 - 2m; 
1 = 1 -4;k = 2, 

B 3C}Xt)eKTMBH0M KOfWMBCTBe. 

14. KoMno3MMMfl no n. 13, crmMHaiomaHca 
TeM, hto oHa coflep>KMT cneAyromee 

COOTHOUJeHMe KOM nOHGHTOB , MaC.%*. 

noBepxHOCTHO-aKTMBHWfi areHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

15. KoMno3HL\n« no n.13, OTnuMaiomaacfl 
TeM, hto OHa AononHMTenbHO coAep>KMT 
coeAHHeHne ooujeM (fcopMynw 

H(CF2)2nCH 2 OH, 
rae n = 1 - 8, 

b acfccfraKTHBHOM KonwnecTBe. 

16. KoMno3MUMfl no n. 15, oTnHHaiomaflca 
T eM, hto OHa coAep>KMT cneAyK)U4ee 
cooTHOiueHHe KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTHBHbift areHT - 0,001 - 10,0 
flononHHTenbHbiw KOMnoHeHT - 0,001 - 10,0 
XnaAareHT - OcTanbHoe 

17. KoMno3M4M« no n.13, oTnHnaiotnaaca 
TeM, mto b KanecTBe xnaAareHTa ona coAepxcMT 
no MeHbLuefi Mepe oaho coeAMHeHMe, 
Bbi6paHHoe M3 rpynnu, BKnronaKn^etf 
AMxnopAUCpTopMeTaH, 1 ,1 ,1 ,2-TeTpa$Top3TaH, 
MOHOxnopAM<})TopMeTaH, 

AHXJlOpMOHOcjjTOpMeTaH, 
1-XnOD-1,1-AM4>TOD3TaH, 1,1-AM4)TOp3TaH, 

1,1,1 ,2-TeTpact>Topxnop3TaH, neHTaqVropaTaH, 
Tpn<t>TopMeTaH, oKTa4>TopunKno6yTaH, 
oKTaqVropnponaH, nponaH, M3o6yTaH unw wx 
cMecb. 

18. KoMno3MMMfl no n.17, oTnHHaiomaac* 
TeM, hto b KanecTBe xnaAareHTa OHa coAepwMT 
CMecb AnxnopMOHOC^TopMeTaHa, 
MOHoxnopAH^TopMeTaHa w 
1-xnop-1,1-AM4>Top3TaHa npn cneAyiomeM 

COOTHOUjeHMM KOMOOHeHTOB, MaC.%*. 

AwxnopMOHOcfcTOpMeTaH - 0 - 6 
MoHOxnopAMc|)TopMeTaH - 60 - 75 
1-Xnop-1,1-AH*Top3TaH - OcTanbHoe 

19. KoMno3HMMfl, coAep>KaiMafl xnaAareHT u 
noBepxHocTHO-aKTMBHbiH* areHT, 0TnMHaK>ma*ca 
TeM, hto b KanecTBe noBepxHOCTHO-aKTMBHoro 
areHTa OHa coAepxcMT CMecb npon3BOAHoro 
M3o6yTaHa c ranoreHCOAepacaujMMM 
opraHHHecKMMM 3aMecTMTenflMH o6*mefi 
cjiopMynw 

HalC[C(Ri )n(R2)m(OR 3 ) P ] 2 CF(R 1 )KOR 3 ) q , 

rAe Hal = F, CI, Br, I, H; 

R 1 = -OCH2(CF 2 CF2)kH, -OCkH 2k+ i; 

R 2 = -OCH 2 (CF 2 CF 2 ) k H, -OC k H 2k+1 , 

-0(CH 2 )n CkF2k+1 ; 

R 3 = -CH 2 (CF 2 CF 2 ) k H, -C k H 2k+ i, 
-(CH 2 ) n C k F 2k+1 ; 

n = 0 - 3; 

m = 0 - 3; 

1 = 0-2; 

q = 0 - 2; 

k = 1-8; 



p = 0 - 3, 

HOHaacJwpa MeTaHTpw Kap6oHOBotf KMcnoTbi 
HecMMMeTpuM how CTpyKTypu o6mefi qbopMynu 

HalCt^RSR^R'a)] 
5 [CfR'iR^R'sMRR'iR^R's)], 

rAe Hal = F, CI, Br, I, H, 

R*1, R*2. R 3 «BnnroTCfl paAMKanaMU, 
Bbi6paHHbiMM M3 rpynnu, BKmonaioineM 
-OC n H2ntl, -OCH2(CF 2 CF 2 )nH i 
-0(CH2)nC n F 2ft+ i, r fl e n = 1 - 8, n P n 
10 ycnoBUM, mto xoTfl 6bi oahh R' OTnviHaeTCfl ot 
ocTanbHbix, 

m npon3BOAHoro ranoMAwpoBaHHboc 3(pnpoB 
cjDTopnec{)HHOB h cnwpTOB o6mefi c|x)pMynbi 

RAH 2 -nHal k )OR", 
15 we Rf = (CmH^pHalpJH; 

R" = (CH2),H, C(CH3) k H3. k ; 

Hal = F, CI; 

n = 2; 

m = 1 - 3; 

p = 1 - 2; 
20 1 = 1 -4;k = 2 

20. KoMno3ML\M3 no n. 19, oTnnnaioinaacfl 
TeM, hto OHa coAep>KHT cneAywmee 
cooTHOLueHne kom noHeHTOB , Mac.%: 

rioBepxHOCTHO-aKTMBHbifi areHT - 0,001 - 10,0 
25 XnaAareHT - OcTanbHoe 

21. KoMno3M^a no n.19, OTnMMaioma*cfl 
TeM, hto OHa AononHMTenbHO coAepaoiT 
coeAMHeHwe c6u\eft q*x>pMynbi 

H(CF 2 ) 2n CH 2 OH, 
rAe n = 1 - 8, 
30 b sqbqbeicrMBHOM KonnnecTBe. 

22. KoMnosMUHfl no n. 21, oTmmaioiJuaflcsi 
TeM, hto OHa coAep>KMT cneAywi^ee 
cooTHOiueHMe KOMnoHeHTOB, Mac.%: 

noBepxHOCTHO-aKTMBHbiM areHT - 0,001 - 10,0 
flononHMTenbHbM KOMnoHeHT - 0,001 - 10,0 
35 XnaAareHT - OoranbHoe 

23. KoMno3MMMR no n.19, OTnunaioinaacfl 
TeM, hto b KanecTBe xnaAareHTa OHa cop&pymx 
no MeHbiueR Mepe oaho coeAWHeHwe, 
Bbi6paHHoe H3 rpynnw, BKmonaioineH 
AWxnopqVropMeTaH, 1,1,1 ,2-TeTpa<t>Top3TaH, 
MOHOxnopAnqbTopMeTaH, 
AMxnopMOHo4>TopMeTaH, 

1 -xnop-1 , 1 -AM<t>Top3TaH, 1 , 1 -AH#Top3TaH, 
1,1,1 ,2-TeTpact>Topxnop3TaH, neHTaqbTopsTaH, 
TpwqbTopMeTaH, oKTaqbTopqMKno6yTaH, 
45 oiaaqbTopnponaH, nponaH, M3o6yTaH hhh hx 

CMBCb. 

24. KoMno3nmi« no n.23, OTnunaioinaflCfl 
TeM, hto b KanecTBe xnaAareHTa OHa coAep)KMT 
cwecb AVixnopMOHoq*)TopMeTaHa, 
MOHOxnopAnqbTopMeTaHa n 

50 1-xnop-1,1-AM*Top3TaHa npw cneAyto^eM 
cooTHOiueHMH KOMnoHeHTOB, Mac.%: 
fluxnopMOHOC^TopMeTaH - 0 - 6 
MoHOxnopAMq^TopMeTaH - 60 - 75 
1-Xnop-1,1-AMcfcTop3TaH - OcTanbHoe 
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